The source of each abstract is acknowledged with the initials appearing (in brackets) after each entry. At the end of the section you will find a list giving the explanation of this code 9 The main subject classes are listed below. Of the eighteen, ten are oriented strongly towards clinical interests, seven are oriented more towards basic research, physical sciences and engineering, and one category covers miscellaneous subjects, reviews, etc. Our policy has been to put as many entries as possible into the medical categories to bring this work to the attention of our busy clinical colleagues. Many entries apply equally well to several categories. Such multiple cross-references will be included in the annual cumulative subject index 9 Physiol., 1963Physiol., , 18, 1041Physiol., -1042. A system which permits continuous recording of dimensions of microscopic blood vessels is described. The system utilizes information contained in the video signal of a television microscope to develop an analog voltage proportional to the time required for the electron beam to sweep across the image of the blood vessel. This time interval is also proportional to the dimension of the vessel. Calibration of the system yielded a standard error of estimate of ~: 3.7 ~t on a series of glass capillaries, ranging in size from 15 to 150 ~t. The rise time of the system was in the order of 40 m sec. Long-and short-term drift was less than 3 v/hr. The system is used in an experimental study of viscoelastic properties of small arteries and arterioles 9 (A.)
. A system which permits continuous recording of dimensions of microscopic blood vessels is described. The system utilizes information contained in the video signal of a television microscope to develop an analog voltage proportional to the time required for the electron beam to sweep across the image of the blood vessel. This time interval is also proportional to the dimension of the vessel. Calibration of the system yielded a standard error of estimate of ~: 3.7 ~t on a series of glass capillaries, ranging in size from 15 to 150 ~t. The rise time of the system was in the order of 40 m sec. Long-and short-term drift was less than 3 v/hr. The system is used in an experimental study of viscoelastic properties of small arteries and arterioles 9 (A.) tape recorder for the recording of electrocardiograms in active subjects is described. The use of a tape recorder as the data acquisition element overcomes some of the disadvantages of radio-telemetry. Pulse frequency modulation is used, giving rise to a simple yet accurate system. F.G.(E.E.)
1002. Ultrasonic heart investigation. C. H. HERTZ, Dept. of Physics, University of Lund, Lund, Sweden. Med. Electron. BioL Engng., 1964, 2, 39-45 . For several years the ultrasound reflectoscope has been used for the diagnosis of certain heart diseases, especially disease of the heart valves. The technical and physical properties of the transducers used for these investigations are discussed. By different methods of registration the movement of the heart structures to be investigated can be recorded as curves, together with other heart parameters, e.g. ECG, phonocardiogram etc. These curves, which are called ultrasonic cardiograms (UCG), show typical alterations of form in the case of a pathological change in the heart structure in question and thus can be used for diagnostic purposes.
The fields of application of the method will be discussed. F.G.R.
Some instrumental errors in electrocardiography.
G. E. DOWER, Dept. of Pharmacology, University of British Columbia, Vancouver, Canada. Circulation, 1963 , 28, 483-485. 1004 . On QRS amplitude and other errors produced by dlrect-writing electrocardiographs. G. E. DOWER, A. D. MOORE, W. G. ZIEGLER and J. A. OSBORNE, Dept. of Pharmacology, University of British Columbia, Vancouver, Canada. Amer. Heart Jo, 1963 , 65, 307-321. 1005 . Direct recording of sounds and pressures within the heart. D. W. BARaITT and D. H. DAVrES, Cardiac Department, Bristol Royal Hospital, Bristol, England. Brit. Heart J., 1963, 25, 549-559 . The ALLARD-LAURENS intracardiac manometer has been found to give clear records of pressures and sounds within the heart. Elimination of transmission de/ay and the damping effect of a long saline column on the pressure tracing allow a more confident assessment of the relation between pressure change and heart sounds and murmurs.
(A.) 1006. Continuous electrocardiographic recording during exercise: its use in evaluating the effect of pentaerythritol tetranitrate. L. R. KRASNO and G. J. KIDERA, Clinical Research Dept., United Air Lines, San Francisco, Calif., U.S. A. Angiology, 1963, 14, 417-424. 
Ahleitung eines Dynoeardiogramms aus dem
Herzschull. A. REIS, H. L. K0~a~, G. SPINNER, F. STANGL, Reis-Klinik, M0hlstr. 28, Munich, Germany. Elektromedizin, 1963, 8, 215-220 . The authors report on methods allowing to obtain dynocardiograms from the heart sound recorded with measuring technical means. In this procedure, counting the base line crossings of the chronological heart sound curve has brought about the first knowledge of the dependency of the heart sound frequencies on heart contraction, closing of the aortic valve and flow noises. By recording the heart sound and the appertaining ECG on a tape, individual, small time intervals of the same pulse period could be investigated for their frequency content by repeated playing back. These methods as well as the integration of the heart sound curve written by a recorder have the disadvantage of requiring long examination times and complicated apparatus. Essential knowledge concerning the relation of the frequency rise of the heart sound to the myocard contraction could be acquired. By electrical differentiation of the heart sound and division by a standardized mean value of the original heart sound curve it has been possible to eliminate the dependency of the amplitude dampening of the heart sound curve on the organic tissue lying between myocard and microphone. This dependency affected so far all absolute comparisons, From the heart sound curve, the quotient energy curve, thus obtained, the dynamic pattern of the myocard contraction with respect to its intensity and the chronological allotment of maximum and minimum muscular tension could be taken. For determining the cardiac stroke volume, in this connection a relation has been deduced. If it could be confirmed, the obtained dynocardiogram would fulfil all expectations.
G.F.S.(D.E.M.) 1008. Pulmonary Stenosis. Electrocardiographic, vectorcardiographic, and catheterization data. L. SCHERLIS, R. J. KOENKER and Y.-C. LEE, University Hospital, Baltimore, Md., U.S. A. Circulation, 1963, 28, 288-305 . Numerous electrocardiographic studies of isolated or complicated pulmonary stenosis have been reported. However, there are relatively few vectorcardiographic studies. Electrocardiographic, vectorcardiographic, and catheterization data in 100 patients with isolated or complicated pulmonary stenosis are analyzed in this report, and correlated with data of right heart catheterization, the anatomic lesion, and the morphology of the electrocardiogram and vectorcardiogram.
(A.)
HEART, ANALYSIS AND THEORY 1009. The present status of automatic interpretation of electrocardiogram by means of digital computer. M. OKAJ~MA and S. YASUL Nagoya University School of Medicine, Nagoya, Japan. Jap. J. Med. Electron. Biol. Engng., 1963, 1, 277-289 . The current situation of computer interpretation of electrocardiogram is reviewed. Techniques of filtering or smoothing of digitized curve, point recognition, time normalization and pattern recognition are included within this scope. Most parts of the data processing system of electrocardiogram have been organized with success by several groups, but the stage of pattern recognition is still an important subject for argument. The trial to divide the normals and the abnormals by means of a single parameter such as polar vector, ventricular gradient and so forth has not yet shown satisfactory results. Statistical approach using probability density function for various parameters characterizing electrocardiographic patterns such as amplitudes, durations and intervals has been proved feasible only for a part of various abnormalities. A discrimination function derived from Fourie~analysis distinguished one kind of abnormality from ~ normals, but to be regarded generally applicable, it may need further experience with patterns of various types. Use of multiple adaptive matched filters resulted in a success in classification of QRS complex of various patterns. The method includes capability of self-learning, which is performed by initiating and storing memory filters, being modified frequently as the recognition of various pattern proceedings. So it stimulated, at least partly, human pattern recognition, and an extensive study on this operation may help in understanding the mechanism of pattern recognition by the human brain. It was pointed out that for engineers, the electrocardiogram is important material for bio-medical data processing or pattern recognition because of ease in approach and handling. For physicians, the first introduction of computer into practice will most likely occur in the automatic interpretation of the electrocardiogram and it is expected that computer diagnosis of the electrocardiogram will be followed by renovation and reorganization of clinical diagnostics in various fields of medicine through use of computer. France. Mdd. thorac., 1963, 20, 129-151 . La eommande de l'activit6 cardiaque apparait plus complexe et plus int6gr~e qu'on ne le pensalt autrefois. On fait actuellement jouer un r61e important aux centres nerveux sup6rieurs, essentiellement an cours de l'adaptation du d6bit cardiaque ~t un nouveau r6gime. Par contre les mecanismes 616mentaires, bien 6tudi6s par la physiologie elassique, serviraient surtout ~t maintenir le niveau d'6quilibre fix6 par la commande nerveuse. E.G.(A.) 1012. Electrical properties and action potentials of the cardiac muscle. K. MATSUDA, Faculty of Medicine, University of Tokyo, Tokyo, Japan. Jap. J. Med. Electron. Biol. Engng., 1963, 1, 264-276 . As the basis for rational interpretation of the electrocardiographic records, various experimental findings and chief features of the transmembrane potentials of mammalian cardiac muscle have been presented, and explained from the standpoint of the cable theory of excitable fibres, viz.: (1) Intracellular polarization of cardiac cell membrane and measurement of the spread of electronic potential, Evaluation of cable constants of the cardiac cell. 
E, H. HON and S. T. LEE, Dept, of Gynecology and
Obstetrics, School of Medicine, Loma Linda University, Los Angeles, Calif., U.S.A. Med. Electron. Biol. Engng., 1964, 2, 71-76 . An evaluation of the clinical significance of fetal electrocardiography has been hampered to a large degree by the poor signal-tonoise ratio which is present. This obscures baseline changes which may be significant. While attempts have been made to improve signal-to-noise ratio with autocorrelation, the aperiodic nature of the fetal ECG imposes serious limitations on this technique. For averaging techniques to be of the greatest value, it is necessary to convert artificially the aperiodic signal into a periodic one which will become coherent with respect to the noise. An on-line technique has been developed for this, and averaging performed on a Mnemotron CAT digital computer. The signal-tonoise ratio has been improved by a factor of 10 to 20, so that it is now possible to obtain consistently fetal ECG's which show fetal P and T waves, as well as minor baseline changes during labour and delivery. F.G.R.
Instrument complex for intrapartum investigation
of human fetal cardiac function. R. W. STANDER, T. P.
BARDEN and R. J. BRAUNLIN, Dept. of Obstetrics and
Gynecology, Indiana University Medical Center, Indianapolis, Ind., U.S. A. Obstet. and Gynec., 1963, 22, 265-270 . A description of a system for investigation of human labour physiology is presented. A detailed description of a fetal heart monitor and an electrode for direct attachment to the fetus is given.
(A.) 1015. Contributions to the study of the normal fetal electrocardiogram. S. D. LARKS, Marquette University, College of Engineering, Milwaukee 3, Wise., U.S. A. Biomedic. Sci. Instrum., 1963, 1, 293-297 Electron. Biol. Engng., 1963, 1, 537-545 . The frequency and phase response deficiencies of the conventional cardiac catheter system set an upper limit to the fidelity of the pressure tracings. The response of the system can be improved greatly by connecting a special type of amplifier between the manometer and the recorder. The design of this special amplifier is presented in detail.
F.G.R.
HEART, DEFIBRILLATION Ass., 1963, 185,604-606 . Onthebasis ofclinicalobservations, an attempt was made to appraise the role of cardiac monitoring during anesthesia and surgery. A review and comparison of results, during the several stages when therapeutic measures differed, have led to the following conclusions: (1) cardiac arrest is not on the decline; (2) the incidence of arrhythmias (14%) in patients without a history of heart disease is not inconsequential; (3) ventricular fibrillation is an uncommon cardiac emergency in the operating room, having been noted on only four occasions over a period of 20 years; (4) the recovery rate (38%) has not improved when the method of choice has been thoracotomy and manual systole; (5) the proper use of monitor-pacemaker for detecting asystole promptly and for instituting treatment immediately has greatly increased our survival rate (88 %); and (6) a cardiac monitorpacemaker does not replace clinical judgment and evaluation--it merely serves as an adjunct to the anesthesiologist's five senses.
HEART, SURGERY 54, 621-626. The square-wave electromagnetic flowmeter will record the volume of blood flow in unopened vessels with less than 10 per cent experimental error. The flowmeter can be considered a reliable instrument that does not require an electronic expert to put it to good use. Electron. Biol. Engng., 1964, 2, 21-29. In recent years, the number of persons killed in traffic accidents has risen tremendously in Japan; it is considered that half of these could have been saved if emergency operations had been performed. In consequence, the authors have made a new type of portable, transistorized, echo-eneephalograph, comprising a main part and an indicator; the weight of each is 6 Kg. The apparatus uses a combination of the transmission and reflection methods, the former to detect when sound beams, projected through the temporal regions from each side of the head, are colinear. The authors carried out an experiment to decide a safe range of irradiation, by quantitative analysis of the glutamic oxalacetic transaminase and the glutamic pyruvic transaminase in the serum and cerebrospinal fluid of dogs. There seemed to be no harmful effects, provided irradiation is brief.
F.G.R. 1033. A subminature radio EEG telemeter for studies of disturbed children. R. VREELAND and C. COLLINS, University of California, Medical Center, Los Angeles, Calif., U.S. A. Electroenceph. clin. Neurophysiol., 1963, 15, 327-329. (1) The 10 g radio telemeter described permits a child at play to move about unencumbered by wires or heavy equipment. (2 Electroenceph. clin. Neurophysiol., 1963, 15, 704-705 . Lengthy photographic recordings of the spike activity of single cells are very expensive and cumbersome. Ink recording would be much cheaper and easier to handle, but an EEG channel reduces such brief phenomena down to the noise level, in this very simple method spikes are transformed into rectangular pulses by a Schmitt trigger and these pulses easily move a standard oscillograph. A pass-band filter eliminated the surrounding potential variations (slow waves or noise). Such records cannot follow high frequency firing (more than 100 c/s).
(E.E.G.) 1035. An improved HI-Q bandpass filter for electroeneephalography, E. C. LOWENBERG and C. E. MC-CULLOUGM, Dept. of Electrical Engineering, The University of Texas, Austin, Tex., U.S. A. Electroenceph. clin. Neurophysiol., 1963, 15, 706-708 . The paper describes an extremely stable low frequency bandpass filter which is very useful in electroencephalographic signal analysis. The use of filters in EEG signal analysis has been discussed in the literature, so only bibliographic references have been mentioned in this paper. The frequency and selectivity depend only on a few capacitors and resistors because of the use of high gain operational amplifiers. Thus, the stability and calibration depend only on a few passive circuit elements which can be precision components rather than on the characteristics of the tubes or transistors. For values of Q in the order of 100 or less, the design is rather straightforward. The filter characteristics are the same as those of a parallel resonant circuit with the same Q as that of the filter. In the design, the bandwidth is constant and the Q of the filter changes as the frequency is adjusted, Filters of this design have been satisfactorily used in EEG signal analysis at the University of Texas for about 2 yr.
( Cross-correlation of activity recorded from the peripheral nerves permits the sorting of the electrical activity as to direction and velocity. Since cross-correlation is the description of a random process, only natural forms of stimulation can be used. This method of analysis permits the determination of the number of all-or-none action potentials travelling up and down a nerve trunk in response to physiological stimuli such as touch, pressure, pain, etc. Thus, information as to the functions of physiological transducers can be obtained. All-or-none spikes which are buried in noise can be extracted by the process of cross-correlation so that even unmyelinated fiber activity in intact nerve trunks can be detected and quantified. Since afferent and efferent activity can be sorted out simultaneously, reflex arcs can be studied and quantified. An analog cross-correlator is described which performs the necessary operations for cross-correlation of peripheral nerve activity. In addition, a technique is described for an "on-line" analysis of physiological data which permits the correlation of neural activity with physical changes in the environment. Sixty subjects made judgements of the sounds of aircraft flying overhead, on three occasions. Two rating scales were used for outdoor judgements using criteria of "noisiness" and "intrusiveness". The second criterion was also used for indoor tests. Ass. J., 1963, 24, 344-356 . Using pure-tone audiometry an Early Loss Index (ELI) for hearing is developed based upon quantitation of the 4000 cycle/see notch. Hypotheses based upon probability theory and age and sex specific presbycusis values are presented, diagnostic levels of hearing impairment are selected and data drawn from an industrial population of 5000 people are used to provide experimental validation of the theory. Combining the ELI with the National Research Council's Speech Average Loss (SAL) method for measuring hearing impairment in the speech important frequencies a basis is provided for prescribing occupational health measures. A simple three letter characterization of the essential audiometric findings on employees is proposed which should be quite useful in preventing the encroachment of ELI on SAL among the noise exposed.
( Electron. Biol. Engng., 1963, 1, 465-481 . This paper seeks to provide background information about the mobility of the blind with regard to the possibility of providing instrumented mobility aids. The first part of the paper gives some description of the blind population and defines some of the terms used. The second part deals with the status of existing systems, in particular the roles of cane and guide dogs. The last section gives a short account of recent attempts at providing instrumentation and includes the description of an evaluation trial of the most recent guidance aid. The discussion contains suggestions for further research. The theme of the paper is that further advances in the field of blind mobility are limited by lack of knowledge about the characteristics of the blind rather than by physical or engineering considerations.
F.G.R. 1053. The application of physical transducers to intracavity pressure measurement, with special reference to tonometry. R. S. MACKAY, Medical Physics, University of California, Berkeley, Calif., U.S.A. Med. Electron. Biol. Engng., 1964, 2, 3-19 . Intracavity pressure measurement by endoradiosonde is highly developed, but is generally impossible if no orifice is accessible, e.g., for intraocular or infant intracranial pressures. Use of various physical transducers and different configurations for these are discussed. Tonometers using an insensitive flat annulus coplanar with a central transducer are described (Mackay-Marg tonometer). Several groups have accepted it as a standard of accuracy after several years of testing; in the past year, it has gone into routine use for detecting ocular hypertension, with detected glaucomas reaching the hundreds. Being fast and gentle, it can be used in mass screening without anesthesia. Sterilized tip covers prevent transfer of infection; it can be used in any position. It appears that average eye pressure may be slightly higher than thought. Indication of other variables including corneal stiffness and tonographic ease of outflow is also given. Electroenceph. clin. Neurophysiol., 1963, 15, 299-304 . Data have been presented concerning the relationship of nasal air flow to electrical activity in the olfactory system. The close correspondence between the Ottoson slow potential from the bulb and respiratory activity suggests that this slow potential is an excellent measure of respiration. The bursting activity at approximately 40 c/s in the olfactory bulb appeared to be closely related with the rate and amplitude of the slow potentials, indicating that the slow potential was necessary for the elicitation of the 40 c/s activity. Similar 40 c/s activity in the basolateral amygdala was found to occur only at times when this activity was evident in the bulb, but did not occur invariably when 40 c/s bulb activity was seen. In the shift from sleep to arousal, it was seen that the 40 c/s activity in the bulb and amygdala did not occur until the first inspiratory cycle. Sniffing associated with active olfactory exploration was evident in the slow potential recordings and was associated with greatly increased 40 c/s activity in both the bulb and amygdala.
(E.E.G.)
1061. Thermography of the human body. R. B. BARNES, Barnes Engineering Company, Stamford, Conn., U.S.A. Science, 1963, 140, 870-877 . Human skin is an almost perfect emitter of infrared radiation in the spectral region beyond 3 ~t. This energy may be recorded as a thermogram to yield a quantitative temperature map of the skin. If the naked subject has remained quiet in a cool room for 10--15 min prior to thermography, the skin temperatures are determined largely by the vascularity of the skin itself and by the heat conducted from within the body. Since, under these conditions, the contrasts which appear arise essentially from the internal sources of heat, the resulting thermograms yield information concerning certain pathological conditions within the body. Med. Electron. BioL Engng., 1964, 2, 31-38. As a part of a major experimental study of forces in muscles and tendons it became necessary, as a preliminary step, to know the stress-strain relationship in human tendon. The studies reported herein give data from thirty tests on cadaveric human plantaris tendon in three states, i.e. moist, air dried and oven dried. Results are correlated with previously published results on tendon and with published strengths of human muscle and bone. Considerable new information on tendon strength is presented and several important deductive conclusions are given. The equipment and methods are described and illustrated and an appendix is given, showing results of the individual tests. F.G.R. 1065. The electromyographie recording of intensityduration curves. P. K. THOMAS and H. B. MORTON, Dept. of Applied Electrophysiology, The National Hospital, Queen Square, London, England. Electro- enceph, clin. NeurophysioL, 1963, 15, 691-698 . A method is described for the electromyographic recording of intensity-duration curves, employing needle electrode recording and a transistor-operated isolated stimulator providing rectangular pulses with a duration varying between 300 and 0.1 m sec. In normal muscles, stimulation with pulses of all durations at the motor point resulted in motor unit activity. Fibrillary activity occurred if the stimulating cathode was moved away from the motor point or if the recording needle was placed very superficially in the muscle. The intensityduration curves obtained in normal and completely denervated muscle corresponded closely to those obtained by inspection of the mechanical response of the muscle. In partially denervated muscles it was possible, in some instances, to derive separate curves for the denervated muscle fibres and the intramuscular nerve fibres.
F Theoretically it is possible to design an electromechanical servomechanism with similar characteristics; however, it is practically necessary owing to reasons of structural complexity, to limit its functions. The use of this technique in orthopaedics makes it possible to realize prostheses reacting to stimuli from outside and from inside in a way that is very similar to that of human limbs. In this study the most advanced technologics in automatic control of artificial limbs are presented.
I Results showed that none of the PSAT performance trends appeared on the first of these related tasks, but all were significant on the second. These support a hypothesis (SAMPSON, 1958) that the stimulus duration effect reflects an immediate memory disturbance, and show that the integration component can account for none of the trends. Consideration of the nature of the pacing effect suggested that a central scanning operation may also be important. Psychol. Rev., 1963, 70, 547-558 . A reanalysis of Rohracher's original data shows that the periodic microvibration of the body surface recorded by him does not require the assumption that there exists any physiological event occurring at that frequency. A "resonance" theory concerning the origin of microvibration is proposed and this suggests that the frequency is determined by the physical characteristics of the particular body-transducer system used for its recording. The microvibration amplitude is shown to be a sensitive psychophysiological measure of muscle tension and gross bodily activity. The implications of the theory with regard to the determination of tremor frequencies are discussed.
(A.) 1077. Some attributes of spontaneous autonomic activity. Surg., 1963, 21, 127-142 . The four equilibrium constants of oxygenation of Hb. according to the four step hypothesis, have been calculated from oxygen dissociation curves from human blood in vivo and in vitro and from horse haemoglobin solutions. The constants K1, K2, and K3 are related to each other in such a ratio as to lead to the hypothesis that the first three oxygenation reaction are not mutually affected. The fourth constant, on the contrary, shows that the fourth oxygenation reaction takes place with an affinity of Oa for Hb40o 125 times higher than the first three. It seems therefore possible to define the Hb0~ dissociation with sufficient accuracy by means of a simplified equation (14) which contains only one constant K, besides the increased affinity value of the fourth reaction. By knowing the value of S for a given pO2, K can then be calculated and the whole function given. A nomogram has been constructed, which gives the K value when PO2 at semisaturation is known. Path., 1963, 40, 209-215 . This papers deals with the description of, and results from, a new method for the quantitative determination of total serum bilirubin. The method is based on the oxidation of bilirubin, a reaction that was introduced more than 100 years ago. The new method is unique in that it utilizes a single stable reagent. The single reagent, which contains 4 constituents, partially deproteinizes the serum and extracts the bilirubin.
(A Ann. Meal., 1963, 12, 238-250 . Since the introduction, in 1949, of the technique of blind suction biopsy of gastric mucosa, many instruments have been developed in attempts to gain an increasing number of specimens from all parts of the intestinal tract with greater certainty and facility, and with the least discomfort and risk to the patient. The mechanical principles and mode of operation of the most important of these per-oral gastro-intestinal biopsy devices are reviewed in this paper, and the advantages and disadvantages of the various designs discussed. Personal experience has been gained with the Wood gastric and small intestinal biopsy tubes, the Crosby capsule and the Baker-Hughes multiple-retrieving tube; the relative merits of these instruments are considered briefly. Gastro-intestinal biopsy has already added much to our knowledge of diseases which affect the alimentary tract, and is now firmly established, not only as a routine diagnostic procedure, but also in the assessment of the efficacy of such therapeutic regimes as the wheat-gluten-free diet, and for the procurement of both normal and abnormal material for electron-microscope, histochemical and enzyme-assay studies.
( Strahlentherapie, 1963, 122, 41-47 . The use of the Thermoluminescence method for dose measurements after 9~ was tested in a biological experiment using rats. There is a linear relationship between the administered g~ and the radiation dose measured in the abdomen of the rat with a CaF2-dose meter. The absolute dosage was determined by means of a calibration instrument for the mentioned experimental conditions. The results are discussed and continuation of the experiments with an improved dose meter and evaluation instrument is announced.
G.F.(A.) 1115. The determination of saturation currents in free-air ionization chambers by extrapolation methods. P. B. SCOTT and J. R. GREEN~N% Department of Medical Physics, University of Edinburgh. Phys. in Med. Biol., 1963, 8, 51-57 . The usual method of determining saturation currents in free-air chambers is to plot the reciprocal of the current, j, against the reciprocal of the collecting electric field, E, and extrapolate linearly to 1/E = O. It is shown that this method is valid only if the recombination taking place is initial recombination within ion clusters. Experimental and theoretical evidence is produced to show that in such chambers, at dose rates of 1 r/rain or more, it is general (volume) rather than initial recombination which is taking place. Theory shows that under these circumstances one should plot l/j against 1/E ~, or more accurately against j/E 2, and extrapolate to 1/E 2 or j/E ~ = O. Phys. in Med. BioL, 1963, 8, 161-164 . A digital dosemeter is described for controlling the dose delivered in X-ray therapy. The integration is linear up to 30 steps per minute and over a large range of ionization currents, provided the input capacitance is greater than 100 ~F. The digitizer is a measuring moving-coil relay and the X-ray set is controlled by a predetermining counter. YAMANE, Hitachi Central Res. Lab., Kokubunji, Tokyo, Japan. J. Chromatog., 1963, 11, 158-172 . A subsidiary discharge argon ionization detector, which uses helium as the discharge gas and argon as the carrier gas, is described. The properties of the discharge in the helium flow were first studied from the point of view of its suitability as a source of primary electrons. Next, the generation mechanism of primary electrons was investigated by measurements of the background current to the cathode. The background current measured as a function of the anode voltage was found to depend on the discharge potential with respect to the potential of the sensing chamber, which indicates that the transfer of charged particles from the discharge to the sensing chamber is due to an electrical force acting between the two chambers. From these results, a new technique of operation was developed. Finally the response was tested for propane, and the relationships between the response and the background current were discussed.
( Med. BioL, 1963, 8, 33-42 . A radiation detector in the form of a shielded p-n junction is described. The junction with the appropriate shielding is quality independent over the range 0-8 to 14 mm Cu H.V.T. to better than 10%, and, with the instrumentation described, the output voltage is proportional to the incident dose rate (to within 5~o) over the range 0"3 to 750 r/rain. Also Medizintechnik, 1964, 4, 24-31 . On the basis of the biological effects of the gamma radiation and its advantages especially in the transition to higher quantum energies, the prerequisites for a modern tele-cobalt therapy outfit and questions on its dimensions are discussed. The application of the artificial radio nuclide: 60 Co 27 as source of radiation is advantageous; the relatively high half value period, the great constancy of dosage and the high attainable specific activity are especially favourable. The question of the necessary initial activity and in consequence to this the establishment of a reasonable therapy distance (focus rotational axis distance) has essentially to be settled according to economic view points. The use of 6~ is economical up to an effective activity of 4000 c. Beyond this value, the high costs for the source have no reasonable proportion to the only minor increase of patient-frequency. The nature of the gamma radiation bears the necessity of moving radiation therapy of which the pendular technique has won special importance. Radiator and patients therefore have to be movable in many directions. The tele-cobalt outfit, the gamma therapy device "TAR" TCo 2000 which had been developed as results of discussions by VEB Transformatoren R6ntgen-werk Dresden is described. It enables, besides the moving radiation, rotations tangential and pendnlar radiation as well as the well known standing field radiations with maximal effective activity of 4000 c. The suspension of the radiating head with the 8~ radiation-source at a movable ring is very advantageous. The possibilities of moving are optimal. A special table for positioning provides safety for the patient. As an aid for focussing a new system of light sight assembly is used. Extensive safety and control devices as well as half automation of the focussing procedure are ensuring a simple and safe operation of the outfit.
R BioL, 1963, 8, 265-277 . The design of a 5000c double-well 6~ irradiation unit is described. The 5 in. diameter • 8 in. high irradiation volume enclosed by the cylindrical source has access tubes for electrical and fluid cc(nnections to the sample during irradiation. The upper lead shield and the source are motor-driven. Operation is either by manual or fully automatic control. Dose measurements have been made with an aluminium absorbed dose calorimeter and with the ferrous-ferric system. They give 7.80 4-0.12 • lO s rad/hr in water (December, 1961) for the dose rate at the centre of the irradiation volume. The spatial dose distribution within the irradiation chamber has been mapped using a Plexiglas (polymethyl-methacrylate) dosemeter. Results of calibration of the radiationinduced optical absorption at 370 m~t against the ferrousferric system showed that the plastic dosemeter was linear with dose of 6~ y-rays up to 1.2 • l0 s rads. Biol., 1963, g, 287-295 . The specific activity of calcium in the blood following intravenous injection of 47Ca was studies in six normal subjects, three patients with osteoporosis and eight patients with secondary cancer of bone. Measurements were made from 2 rain after injection to 8 or 10 days later. When the results were plotted on log-log graph paper, they followed 2 or 3 straight lines (i.e. power functions), the pattern of which was characteristic of the bone condition concerned. Many other data can be similarly represented more simply by power functions than by exponentials. It is suggested that although this finding is empirical, it does nevertheless give additional meaning to the results obtained. Radiat. Res., 1963, 19, 655-658 . In order to assess the radiation hazard of the fission product Cs ~Sv, it is necessary to determine its long-term turnover rate in man. Part II of the report describes a longterm study of Cs 187 made on five patients. Measurements of whole-body retention were made with the Brookhaven whole-body counter. It has been found that the technique of radiochemical analysis of excreta is of limited sensitivity for determining whole-body retention at very long periods of time after isotope administration. In order to assay the radiation hazard, it is further necessary to estimate the retention over the normal life span of man on the basis of the data obtained. Thus a mathematical model must be developed from which long-term extrapolations can be made. In this study, data analysis was carried out with the use of a computer in order to determine the parameters of the mathematical functions that best describe these data.
( 1963, 43, 259-297. Taking into account the different blood volumes through which the radioactive indicator flows in the field of the measuring collimator, it is shown that the formula of Stewart-Hamilton for calculating cardiac output requires a correction factor of 0.90 0.05 with the apparatus used by the authors. The collimator has a large rectangular field of 10.5 • 12 cm in the median plane of the heart. A lead grid provides an almost constant sensitivity curve with a negligible penumbra on the borders of the field. After placing the measuring collimator on the precordial region under radiological control, P~l-or P~-albumin was rapidly injected intravenously, with the time interval to arrival in the heart shortened to 1-4 t sec by an immediately following injection of isotonic saline under pressure. Recording was made by a precision ratemeter with a time constant of 0. I sec connected with a fast Honeywell recorder. An excellent separation of the curves of the right and the left heart was obtained. The average error between duplicate determinations of cardiac output was 6 %. On a glass model with one chamber the exponential character of the dilution curve was demonstrated. However, on the right side of the diphasic curve of the left heart this was no longer accurately the case and exponential extrapolation is justifiable only as a first approximation. For pathological cases where the falling down of the left curve is very indistinct, a formula is given which makes it possible to calculate the output from the area of the curve of the right heart only.
F Science, 1963 Science, , 142, 1485 Science, -1487 . Two small blobs and a channel excised from a slime mold plasmodium were allowed to fuse into a dumbbell-shaped mass in a thermally insulated Kamiya double chamber equipped with naked bead thermistors in contact with the blobs. Cyclic temperature differences of from 1 • 10 _4 to 5 • 10 -2 ~ were recorded by a sensitive lock-in amplifier method with a basal noise level of less than 2 • 10 -5 ~ and a time constant of 0.5 sec. The temperature differences were caused by periodic bursts of heat production syn-chronized perfectly with the shuttle-streaming cycle and invariably localized at the source rather than the destination of the streaming cytoplasm. The results support the theory that the motive force for cytoplasmic streaming in the slime mold is pressure, probably generated by contraction of elements in the channel walls.
( Tools, 1963, 10, 21-26 . LDI-I isozymes in human serum were separated by agar-gel electrophoresis on a microscope slide, and the isozyme activity was developed by incubating the gel layer in contact with a second layer of agar gel containing a coenzyme, DPNH, and a substrate, sodium pyruvate. The absorption of ultraviolet light (3660 /~) by the residual DPNH was used as a quantitative measure of the activity of the individual isozymes. The optimal conditions in regard to pH, concentration of coenzyme and substrate, duration of incubation, and temperature during incubation were investigated. Curves of LDH isozyme activity typical of cases of heart, liver and blood diseases are shown. Res., 1963, 9, 166-170 . The small-angle optically focusing X-ray diffraction camera first described by FRANJ<S has been modified for use with biological specimens. The camera as described is suitable for specimens of rather small natural line widths.
(A.) 1160. A small-angle optically focusing X-ray diffraction camera in biological research. 0I). G. F. ELLIOTT, Medical Research Council Biophysics Res. Unit, King's College, Strand, London, England. J. Ultrastruct. Res., 1963, 9, 171-176 . The camera described in Part I of this paper is further adapted for use with specimens of greater natural line width. Typical experimental results (on cilia and mammalian smooth muscle) are described.
( Milk Tech., 1963, 26, 327 . The standard plate count is generally employed to count viable bacteria in various foods and biological materials. However, the method has inherent disadvantages and limitations. A par ticular disadvantage is that a 24-to 48-hr incubation time is required prior to counting. This disadvantage is shared by several other viable count methods. The method described in this article offers advantages of simplicity and rapidity. It is hoped others will evaluate its use for whatever purpose that seems appropriate. Canad. J. cutup. Med., 1963, 27, 249-252 . In the absence of detectable cytologic changes in hog cholera virusinfected tissue culture cells, hog cholera viral antigen was readily detected by immunofluorescence. The ability to detect hog cholera viral antigen by this method allowed for determination of infectivity titers and also for titration of homologous antibody. Immunofluorescence made possible the identification, in tissue culture, of hog cholera virus from blood, serum, and spleen extracts of experimentally infected swine. Further applications of this method and its limitations are being investigated.
(A.) 1166. A ventilated germ-free cabinet for the microbiological laboratory. R. HARRIs-S~TH, S. J. PInT and J. E. FmMAN, Microbiological Research Establishment, Porton Down, Salisbury, Wfitsh., England. Biotech. Bioengng., 1963, 5, 53-58 . The design of a cabinet for the aseptic manipulation of material is described. The interior surfaces of the cabinet are sterilized by swabbing with a germicide. Germ-free conditions are maintained during operation by means of a positive pressure of sterile air. A fan and filter unit attached to the cabinet is used to blow sterile air into the cabinet in sufficient quantity so as to flow out of the hand ports at a velocity of 50 ft/min. In the design, careful consideration was given to the ease of manipulations in the cabinet. Acta, 1963, 21, 173-188 . Middle-frequency stimulation is based on a "non-polarity" principle, i.e. on depolarization occurring at either electrode without primary "cathodal" or "catelectrotonic" effect. USSR, 1963, 10, 123-125 . The authors suggest a device by means of which precise quantitative assessment of the pulmonary ventilation is possible in rabbits. Certain pressure, proportional to the pressure of exhaled air, was created in an organic glass chamber especially provided for this purpose. Oscillograph of the MPO-2 type was used as a recorder. A method of deciphering respiration curves is given.
(A.) 1173. Das perfundierte Riesenaxon des Tintenfisches. Eine nene Methode der Nervenphysiologie und ihre ersten Anwendungen. H. MERES, Universit~it des Saarlandes, Medizinische Fakult/it, Homburg (Saar), Germany. Experientia (Basel), 1963, 19, 377 . The recently developed "perfused nerve fibre technique", which consists of perfusing the interior of a squid giant fibre with artificial solutions, is described. The experimental results obtained with various perfusion fluids are discussed in relation to the theory of nerve excitation.
(A , 1963, 34, 740 . This study was performed with respect to steep gradient aircraft and was designed to investigate the effect of non-compass oriented problems on the performance characteristics of pilots when using moving symbol, moving map or a mixed pictorial position display. Five problems were examined, four of these requiring no compass information for translational movement. It was indicated strongly that the moving map display was the superior display in all four problems. On a fifth problem an aggregate or composite score indicated that there was no difference between the moving map and the moving symbol at a significance level of 0.05 or better, but that both were superior to the mixed movement display at this same level. Neurophysiol., 1963, 15, 305-320 . The effects of shaking on the electrical brain activity as recorded in cortical and subcortical structures of four pig-tailed macaques (Macaca nemestrina) are described. Shaking was performed over a continuous spectrum from 5-40 c/sec, at a peak acceleration of 2 g over the greater part of the spectrum. Driving of brain rhythms at the shaking frequency was noted in the midbrain recticular formation, the nucleus centrum medianum, the visual cortex and the hippocampal system. An essentially different distribution of driving was produced by photic stimulation. Control procedures indicated that this rhythmic driving was abolished or greatly reduced by pentobarbi-tal anesthesia in both cortical and subcortical structures. It did not arise through sway artifacts in recording leads nor was it due to magnetic flux leakage in the vicinity of the shaking transducer. The driving was maximal in the frequency range from 9-15 c/sec. At frequencies from 15-20 c/sec, evidence was found of driving at half the shaking frequency. The driving was frequently dissociated in simultaneous records from adjacent brain structures, and from leads in symmetric bilateral placements. Concurrent behavioral performance in an oddity-discrimination test indicated an increase in errors, lack of attention and longer latency of responses at shaking frequencies around 11 c/see, associated with maximal rhythmic EEG driving. An isolated instance of seizure induction during shaking under pentobarbital anesthesia is described. Special requirements for EEG recording in manned space flight are discussed.
(E.E.G.) 1178. Flicker as a helicopter pilot problem. L. C. JOr~NSON, United States Navy Neuropsychiatric Research Unit, San Diego, Calif., U.S.A. Aerospace Med., 1963, 34, 306-310 . Flicker during flight was reported as a problem for one fourth of these 102 helicopter pilots. Generally this was a minor problem and flicker was described as only annoying or distracting, but in one instance a near accident was attributed to flicker. At this stage of the helicopter pilot's career photic stimulation does not appear to be a useful device to detect those who would show abnormal EEG activity during flicker. Photic stimulation, however, did identify pilots who had subjective feelings of discomfort during the flickering light and perhaps of more importance in at least one-fourth of this sample, their degree of alertness was markedly affected during flicker.
(A Anaesth., 1963, 35, 575-585 . The final requirement of a large amount of electronic equipment used in medical research, is that it should enable some signal arising from a patient to be perceived by an observer. A common example occurs in the display of the electrocardiogram on a recorder or cathode ray tube. Hence the choice of a recording or display system can be very important in view of the large number of times that it will be in use, together with the considerable expense usually involved. The choice of a recorder can be particularly thought-provoking and usually ends in a compromise. The various types of commonly encountered recorders will be described, and mention made of the operating principles of cathode ray tube oscilloscopes.
(A Anal. Behav., 1963, 6, 599-603 . A system of punched card programming and recording of primate discrimination learning experiments is described to illustrate the application of these techniques to the automation of the discrete trial learning situation, allowing for punched card recording and subsequent digital computer data analyses without intermediate data reduction. The system was also designed to control several potential sources of variability inherent in the conventional WGTA testing mode, including (1) the subject's (S's) motivation to test on each trial, (2) S's attention to the stimuli, and (3) the rate of trial presentation so as to be more under S's control. cardiovasc. Surg., 1963, 46, 207-211 . An apparatus that faithfully reproduces the human aortic and left ventricular pulse curves has been constructed. This apparatus has been invaluable in the evaluation of the flow characteristics of our artificial heart valves. Any pulse or flow rate may be chosen and permanent tracings may be obtained.
( Sciences, 1962, 18, 402409 . The dominant factor affecting scanning measurements is the available time. This may depend on the kinetics of physiological processes or it may be determined entirely by practical considerations. During the available period, it is necessary to measure radioactivity as a function of position over a two dimensional scan. Maximum resolving power is required in order to detect small lesions, and maximum sensitivity is necessary to ensure minimal radiation dosage to the patient. These two requirements are in direct conflict with one another. Since the degree of linear resolution required is dictated by the nature of the clinical problem, it is evident that the basic physical problem is the achievement of maximum sensitivity for a given resolving power. In the limit, the level of background radiation determines the sensitivity of the apparatus; reduction of the background level is therefore an important contribution to the sensitivity. FinalIy, there are various methods for presentation of the available data so that they may be more readily interpreted by the clinician, but the choice between these is determined more by subjective factor than by basic physical principles. G. Bull. math. Biophys., 1963, 25, 273-296 . New distribution functions are developed within the framework of target theory that take account of the track nature of ionizing particles and of possible "memory" effects as well as possible repair of hits. These functions differ from the Poisson distribution when applied to multihit systems. Various consequences are examined. In particular, methods are suggested for determining the hit multiplicity of a target system, and the value of the repair constant in case hits are repairable. These distribution functions also indicate a linear relation between the logarithm of the surviving fraction and the dosage for small dosage.
(A.) 1245. A general target theory of radiobiologieal action: II.
A. BIERMAN, Lockheed-California Company, Burbank, Calif., U.S. A. Bull. math. Biophys., 1963, 25, 367-385 . In Part II we prove some of the more complicated theorems stated and used in Part I. In particular, we derive the distribution functions D2, D~ and D~ and prove some of their properties under various limiting conditions.
(A.) 1246. Permeability of composite membranes. A. KATCHALSKY and O. KEDEM. Trans. Faraday Soe., 1963 , 1918 -1953 . Part 1. In order to treat composite membranes arranged in a parallel or series array of elements, a set of phenomenological equations for the transport of electrolyte through membranes was derived. The phenomenological equations are based on practical, straight and cross coefficients readily tested experimentally. A series of relations was developed for the coupling coefficients which allows a ready transition from one system of coefficients to another. Part 2. The transport behaviour of membranes composed of a parallel array of elements was studied on the basis of two assumptions--the equality of force for all elements and addivity of flow. It was shown that under certain conditions the practical phenomenological coefficients exhibit marked deviations from addifivity indicating strong circulation of flow among the membrane elements. The behaviour of such membranes was calculated for a special case based on the Teorell and Meyer and Sievers model. It was found that in a parallel combination of positive and negative membranes there may develop a marked increase in salt permeability which will also be expressed by a pronounced negative anomalous osmosis. Part 3. The permeability coefficients of membranes composed of a series array of elements are evaluated from the coefficients of the membrane elements. The calculations are carried out for stationary flows and assume continuity of chemical potentials across the interfaces between elements. Extensive use is made of "corresponding quantities", representing concentrations, pressures and electromotive forces in the membrane in terms of those of aqueous solutions equilibrated with the examined volume element of the membrane phase. It was found that the overall resistances (reciprocal permeability coefficients) are not generally composed by addition of those of the elements. Moreover, the system is not described by the linear phenomenological equations, unless the flows are very slow. Polarity of flow is to be expected in many cases. A few numerical examples demonstrate the combination of the elementary coefficients and the polarity of flows. These examples are based on the model of Teorell and Meyer-Sievers.
(N.R.P.) 1247. The conductance of symmetrical electrolytes. H. The relaxation field. L. ONSAO~R and R. M. FtJoss. J. phys. Chem., 1963, 67, 621 . The Poisson equation for the asymmetry potentials of a symmetrical electrolyte in the conductance process has been integrated by the use of the corresponding Green's function in order to obtain the purely electrostatic terms of the relaxation field. The Boltzmann factor in the distribution function was retained explicity as an exponentim throughout the calculation, instead of approximating it as a truncated series as has been customary in previous derivations. The consequence of this refinement in mathematical methods is the appearance in the relaxation field of a term which will lead to a decrease in conductance with increasing concentration or decreasing dielectric constant. The decrease is proportional to the product of concentration and the square of the mean activity coefficient. It depends on dielectric constant through a function which has as its asymptotic limit eb/b ~ (b : z~/aDkT), which is the form of the theoretical association constant for contact pairs.
( Ass., 1963 Ass., , 43, 197-202. 1249 , Ultrasonics in medicine. J. A. NEWELL, Dept. of Physics, Queen Elizabeth Hospital, Birmingham, England. Phys. in Med. Biol., 1963, 8, 241-264 . Ultrasonics has been used in medicine for about a decade. Progress in the subject is reviewed and discussed, particular stress being laid on physical aspects. The physics of ultrasonic fields, and their production and measurement, are briefly described. The main part of the review gives a critical description of the use of high intensity ultrasound for making lesions, and the use of low intensity ultrasound for diagnosis. Progress in the treatment of Meniere's and Parkinson's diseases is described in some detail as well as the diagnostic work done on various sites of the body--brain, heart, eye and others. Physical aspects of ultrasonics in diagnosis are considered, especially the attainable resolution and its dependence on absorption coefficient and depth of tissue. The question of hazard in diagnosis is also discussed. Ultrasonics has already proved to be of great value in medicine and suggestions are made about the directions of its future development.
(P.M.B.) 1250. Biological research--planning, doing and publishing. I. H. PATTISON, Dept. of Pathology, Institute for three successive days. Analysis of variance using a nested design was applied to estimate independently the major sources of variation both between and within laboratories. The variation between laboratories was found to be very great, but the variation within each laboratory was also substantial.
(A.) 1266. Die Aufgaben der Statisfik und Dokumentation in der Medizin. S. KOLLER, Institut f. Mediz. Statistik und Dokumentation der Universitat Mainz, Mainz, Germany. Dtsch. reed. Wschr., 1963 Wschr., , 88, 1917 Wschr., -1924 1267. On grouped observations and adjacent aspects of statistical theory. N. F. GJEDDEBAEK, Research Laboratory, A/S Ferrosan, Copenhagen, Denmark. Methods Inform. in Med., 1963, 2, 116-121 . The present paper is intended to provide a review of some aspects and difficulties of statistical theory and its practical applicability. As the non-parametric theory particularly needs support, the author has tried to transfer to it ideas from the theory of grouped observations, which seem beneficial to non-metric cases. The statements rendered about the three quantum mechanical models showing that these models are in some way of equal plainness will perhaps be considered advantageous to this particular field of science.
G Assoc., 1963, 43, 203-208 . Two programs for a digital computer were written to simulate a cafeteria service line. One used empirical data, the other theoretical data. Changes in operating procedures and layout of facilities were simulated to study the effect on the time customers spend in a service line, rate of flow of customers, and utilization of facilities. Simulation appears to be a technique which can be used by food service administrators to plan or revise operating procedures and facilities. (A.) 1270. A "Patients Monitor" for hospital out-patients departments. J. A. REYNOLDS, Pneumoconiosis Research Unit, Llandough Hospital. Electron, Engng., 1964, 36, 30-33 . The instrument automatically counts the number of persons entering and leaving the room. It records the number in the room at any instant and displays this numerically on a bank of "Digitron" indicators. A voltage proportional to the count is available for a standard chart recorder to give a continous record. Analysis of these records allows a minimum waiting time appointments schedule to be planned.
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